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SUMMARY 
The lipid content and composition of the spleen of an adult case of Niemann・ 
Pick disease was determined. Total splenic lipids amounted to 22.4%of dry weight， 
of which 63.7% comprised phospholipids. Amount of sphingomyelin was markedly 
increased representing 60.5% of the total phospholipids. Hexadecanoic acid was the 
predominant fatty acid found in the isolated sphingomyelin. 
Keywords: 	 Niemann-Pick disease，An adult form，sphingomyelin，infrared spectra， 
fatty acid composition. 
from a 37-year-old male，was provided by Dr. 
INTRODUCTlON 
K. Maruyama (National Yokohama Hospital) for 
The metabolic defect in the classic infantile lipid analyses. The spleen was washed several 
form of Niemann-Pick disease has been shown times with physiological saline to remove forma-
to be a congenital deficiency of the enzyme which lin. Total lipid extraction and purification was 
catalyses the hydrolysis of sphingomyelin into done by the method of Folch勾. The total lipid 
phosphorylcholine and ceramide 1•2 J, but the extract was first chromatographed on a column 
pathogenesis of adult form is still largely un- of silicic acid and then the major fractions sepa-
known. . Bes'ides the common observation of the rated into single lipid classes by .thin-Iayer 
excessive accumulation of sphingomyelin in vari- chromatography (TLC)6). An aliquot of the lipid 
ous tissues，several changes in lipid composition component，quantitatively recovered from thin圃 
such as increase of eii:her monoaminophosphatides layer chromatogram7) was chemically characteri開 
or. cholesterol and various values of neutral lipi閏 zed by infrared spectrometry on KBr pellets 
ds have been reported on cases of this disease3J • using Hitachi EPI-G 2 infrared spectrometer. 
The underlying error of lipid metabolism in Analytical methods of lipid component used in 
those phenomenon remains open to speculation. this study were almost the same as those des-
The p士esentcommunication reports the results cribed earlier7). The analyses of phospholipid 
of partial characterization of splenic lipids in an was carried out by the partial hyd:rolysis of 
adult case of Niemann桐 Pick disease. This case Dawsonめ. Glycolipids were isolated :from the 
is，to ou，r knowledge，the first case reported in spleen by the method of Makita9) and weighed. 
our cour¥.try and those clinical details will be The isolated sphingomyelin was hydrnlysed in 
reported.; by Dr. K. Maruyamaめ. methanol-HCI at 95" for 4 hrs in screw capped 
culture tube and the fatty acid methyl esters 
were extracted with n-hexane and purified on 
MATERIAしSAND METHODS 
TLC. Gas-chromatography of fatty acids was 
The formalin圃 fixedspleen，surgically obtained carried out as previously described10). 
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RE5UL T5 AND DI5CU5510N 
Composition of lipid isolated from the spleen 
The totallipid 1. of this case is shown in Table 
content calculated on a dry weight basis showed 
significantly high value amounting 22 g per cent. 
Sphingomyelin was the predominant phosphatide， 
followed by glycerophosphatides，each comprising 
59.8 and 34.6% of total phosphatide，respectively. 
The infrared spectra of this sphingomyelin gave 
an identical pattern to pure sphingomyelin (Fig. 
1). Glycolipids were present only in small 
amount. Free fatty acid comprised 52.4% of the 
simple lipid. The amounts of free cholesterol 
showed no significant increase in this case，though 
an accumulation of this substance in Niemann-
Pick's spleen was reported勾. The distribution 
of fatty acids in the isolated sphingomyelin is 
shown in Fig. 2 and in Table 2. This fatty 
acid pattern is characterized by having low con・ 
2.5μ 3 4 5 6 
Table 1. Lipid Class Distribution in the 

Spleen of This Case. 

Lipid Composition 
Total lipids 22.41%勺 
Cholesterol ester 0.83長勢) 
Triglyceride 1.53 
Free fatty acid 18.63 
Cholesterol 11.76 
Other simple lipids 2.77 
Glycerophosphatides 22.31 
Plasmalogen 2.84 
Sphingomyelin 38.54 
Glucolipids 0.79 
持)gJ100 g dry tissue. 

栄誉) Values expressed as mgJ100 mg of lipids. 

centration of C I8-O acid and high concentration 
of C 24-0 acid as compared with those of other 
•
12reports on infant cases 11 ). 
Formalin-fixation of tissue has been shown not 
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Fig. 1 Infrared Spectrum of Sphingomyelin Isolated from 
the Spleen of this Case. 
The spectrum shows free ，hydroxyl group (3430 cm-1)， amide 1 (1650 cm-1)， amide II 
(1550 cm-1)，phosphate ester bond (1240-1220 cmーら 1090 cmーら 1055 cm-1，trans configulation 
of the double bond of sphingosine (980 cm-1) and no ester-carbonyl group. 
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Fig. 2. Gas chromatogram of Fatty Acids of Sphingomyelin Isolated 
from the Spleen of This Case. 
Table 2. -Fatty Acid Composition of Splenic Sphingomyelin in Niemanrト PickDisease. 
Case Fatty Acids 
14-0持 15-0 16-0 17-0 18-0 19-0 20-0 21-0 22-0 23-0 24-0 24-1 
(t3h7i-s y-cahs在e) 。:3徒勢 0.1 27.6 0.6 6.3 0.2 5.1 0.5 20.4 3.7 20.9 14.5 
6-m-M 
(Ref. 12) 0.43 32.92 9.25 
18-1 
0.39 
5.96 16.51 3.40 13.80 15.55 
7-m-F 
(Ref. 11) 36.6 17.6 6.5 22.0 22.0 22.0 
lyR 5m-M 
(Ref. 11) 39.4 16.9 7.4 15.4 21.0 
骨 Fattyacids designated by chain length; number of double bonds. 
持 Valuesare percentages of total fatty acid methyl esters. 
to alter the fatty acid compositions13) but to 
degrade some classes of lipid such as phospha-
tidylethanolamineI4). So these data leave ques・ 
tion that the composition of lipid presented 
above might be affected in some degree by 
formalin~fixation prior to lipid analyses. The 
full characterization of lipids and enzymatic 
investigation in non-fixed fresh tissue are required 
for the elucidation of lipid metabolism in this 
type of Niemanrト Pickdisease. 
The autopsy reports of lipidosis are not so 
rare in our country but biochemical observations 
on those cases have rarely been reported in 
detail幻. The clinical or histological uiagnosis 
of lipidosis are not always easy，but chemical 
differentiation of them can easily be performed 
using the TLC of two-step method6)，even on a 
sample obtained by needle biopsy. This method 
ought to be performed in every case in question. 
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要 目!:i 
成人型 Niemann-Pick病のー症例について手術的に
摘出した牌の脂質を分析した。
組織乾燥重量あたりの脂質量は 22.4%， リン脂質はそ
の63.7%，Sphingomyelinはリン脂質の 60.5%を占め
た。 Sphingomyeilnの構成脂肪酸では 016-0 が最も高
率を示した。
脂質蓄積症がうたがわれるさいには組織脂質のシリカ
ゲ、Jレ・二段展開薄層クロマトグラフィーによる化学的鑑
別がきわめて有用で、あることを強調した。 
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